Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.008 Å; R factor = 0.055; wR factor = 0.152; data-to-parameter ratio = 12.5.
The title compound, [Ru(C 10 H 8 N 2 ) 2 (C 13 H 7 N 3 S)](PF 6 ) 2 Á-CH 3 CN, was synthesized by the reaction of thiophosgene and bis(2,2 0 -bipyridine)(1,10-phenanthrolin-5-amine)ruthenium(II) bis(hexafluoridophosphate). The Ru II atom adopts a slightly distorted octahedral RuN 6 coordinaton formed by four N atoms of two bipyridine ligands and by two N atoms of the 1,10-phenantroline ligand. The isothiocyanate group is almost linear, with an N-C-S angle of 174.4 (6) . Two of the three hexafluoridophosphate counter-anions are located on inversion centres.
Related literature
The title compound was previously synthesized by two other groups (Ryan et al., 1992; Khimich et al., 2007) . However, the crystal structure was not reported at that time. For the crystal structures of related compounds, see: Ye et al. (1999) ; Huang & Ogawa (2006) ; Batey et al. (2007) . For the importance and applications of Ru II complexes with bipyridine ligands, see: Bertini et al. (1994) ; Medlycott & Hanan (2005 .
Experimental
Crystal data [Ru(C 10 Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: UdMX (Maris, 2004 (Medlycott & Hanan, 2005 . Such good emissive properties of this class of compounds also make them useful in labelling biomolecules (Bertini et al., 1994) . The title compound can be used to label biomolecules through a thiourea linkage by reaction of the isothiocyanate group on it with an amino group of the protein (Ryan et al., 1992; Khimich et al., 2007) .
The crystal structure of the title compound reveals that the ruthenium atom has a slightly distorted octahedral coordinaton sphere and the isothiocyanate group is almost linear with a N-C-S angle of 174.4 (6)°. The six Ru-N bond distances falls in a short range of 2.056 (4) to 2.072 (4) Å, with the two longer ones being that with the phenanthroline moiety. The bite angles for the 2,2'-bipyridine lingands are 79.03 (16) Batey et al. (2007) .
Bis(2,2'-bipyridine)(1,10-phenanthroline-5-amine)ruthenium(II) bis(hexafluoridophosphate) (450 mg, 0.5 mmol) was dissolved in acetone (100 ml). To this dark red solution was added Na 2 CO 3 (212 mg, 2.0 mmol). After addition of CSCl 2 (0.5 ml) to the reaction mixture under N 2 atmosphere, it was stirred for 7 h. Then the solvent was evaporated under reduced pressure and the residue dissolved in dichloromethane and filtered. The filtrate was dried over anhydrous Na 2 SO 4 . After removal of the solvent under reduced pressure, a red crystalline compound was obtained. Yield: 446 mg (95%). Red crystals suitable for X-ray crystallography were grown by slow diffusion of isopropyl ether into a dilute acetonitrile solution of the title compound.
Refinement
The H atoms were positioned geometrically (aromatic C-H: 0.95 Å, methyl C-H: 0.98 Å) and were included in the riding model approximation; their temperature factors were set to 1.2 times those of the equivalent isotropic temperature factors of the parent site. The highest remaining electron density peaks are close to the Ru atom, with distances of 0.84 and 0.94 Å, respectively. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Experimental. X-ray crystallographic data for I were collected from a single-crystal sample, which was mounted on a loop fiber. Data were collected using a Bruker smart diffractometer equiped with an APEX II CCD Detector, a graphite monochromator. The crystal-todetector distance was 5.0 cm, and the data collection was carried out in 512 x 512 pixel mode. The initial unit-cell parameters were determined by a least-squares fit of the angular setting of strong reflections, collected by a 10.0 degree scan in 33 frames over four different parts of the reciprocal space (132 frames total). 
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